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Abstract
Nitazoxanide (NTZ) has been shown to be effective against a wide range of
pathogens including anaerobic bacteria, protozoan parasites and several viruses.
Previously postulated mechanisms of action cannot satisfactorily explain the
wide range of activity of this class of compounds, leading to the hypothesis that
there may be multiple mechanisms of action.
The aim of this study was to profile gross biological changes in response to, and
interactions with, the thiazolides that might relate to the thiazolides mechanism
of action and thus obtain data that might be useful in determining new or more
detailed information about this class of compounds broad spectrum of activity.
In this study the cellular responses to nitazoxanide and the other thiazolides
against the intestinal parasite Giardia lamblia and against hepatitis C virus
(HCV) infected cells were investigated. A NTZ resistant strain of G. lamblia
was compared to the naturally occurring wild-type strain, initially using 2D
difference gel electrophoresis (DIGE) and quantitative real time PCR, and then
also using microarray data. Analysis of differentially expressed proteins and
genes indicated that regulation of the cell cycle, mitosis, and chromosomal
organisation is important to the resistant strain. Proteomic experiments in
particular indicated that protein metabolism, translational elongation and protein
folding were also modulated in the resistant strain. Several changes in
cytoskeletal proteins were also detected.
DIGE was also used to investigate the proteomic response of Huh7 cells
expressing a sub-genomic replicon of HCV to the thiazolides. Expression

changes in several heat shock proteins, particularly BiP, a protein responsible



for coordinating the unfolded protein response, indicated that stress responses in
the endoplasmic reticulum are important in the mechanism of action against
HCV. Modulation of several proteins with critical roles in the correct
functioning of HCV replication complexes were also detected upon treatment

with thiazolide.

Specific thiazolide-host protein interactions were also sought using tizoxanide
affinity chromatography with Huh7 cells. NAD(P)H quinone oxidoreductase 1
(NQO1) was identified as a previously undiscovered binding partner to
tizoxanide (TIZ). It was then shown that several thiazolides inhibit NQO1 at
physiologically relevant concentrations, and using a combination of in vitro
enzyme kinetics and computational modelling of the active site, a putative
model for binding that resembles the interaction of dicoumarol with the active

site of NQOI is also proposed.
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